FIG. 1 



100 



LASER OIODE 
CONTROL UNIT 



CONTROL SIGNAL 



FIRST VIDEO DATA 
SECOND VIDEO DATA 




VIDEO CLOCK 



VIDEO DATA SYNCHRONIZED 
WITH VIDEO CLOCK 



FIG, 2 



300 



1 



COUNTING CLOCK 
GENERATION UNIT 



320 



FIRST OFFSET 
VALUE CALCULATION 
T UNIT 



-310 



COUNTING 
CLOCK 



FIRST 
OFFSET VALUE 



340 



330 



SECOND OFFSET 
VALUE CALCULATION 
UNIT 



VIDEO DATA 
COMPENSATION 
UNIT 



SECOND 
OFFSET VALUE 



J 



FIRST VIDEO DATA 
SECOND VIDEO DATA 



FIG. 3 




FIG. 4A 



ON/OFF OF 
FIRST LASER 
DIODE 



ON /OFF OF 
SECOND LASER 
DIODE 



SYNC SIGNAL BY 
MEANS OF FIRST 
LASER DIODE 



SYNC SIGNAL BY 
MEANS OF SECOND- 
LASER DIODE 



FIRST _ 
SYNC SIGNAL 



COUNTING 
CLOCK 



FIRST SYNC 
IGNAL DETECTION 
SENSOR PERIOD 



I 

I— 

IRST SENSOR 
DETECTION 
PERIOD, 



SECOND SYNC 
IGNAL DETECTION 
SENSOR PERIOD 



I 



i 



SECOND SENSOR 
DETECTION 
PERIOD 



(1-O-TH OFFSET VALUE = 72 



FIG. 



4B 



ON/OFF 
OF FIRST - 
LASER DIODE 



ON/OFF 
OF SECOND _ 
LASER DIODE 



SYNC SIGNAL BY 
MEANS OF FIRST" 
LASER DIODE 



SYNC SIGNAL BY 
MEANS OF SECONO" 
LASER DIODE 



SECOND _ 
SYNC SIGNAL 



COUNTING 
CLOCK 



i FIRST SYNC i 
SIGNAL DETECTION 

ISENSOR PERIOD i 

I l 



I 



l 



I- -i 

! FIRST SENSOR j 
DETECTION PERIOD 

I i ii 

II II 
II II 
II II 
II II 



I I 
I I 

mil 



I 



SECONO SYNC 
GNAL DETECTION 
SENSOR PERIOD 



l 



l 



SECOND SENSOR 

DETECTION PERIOD 

i i 
I l 



(1-2)-TH OFFSET VALUE = 75 



FIG. 5 



VIDEO 
CLOCK 

SYNC SIGNAL 




i — 1 I — 1 I — 1 I — 1 I — 1 


L — 1 I — 1 

Jin 


[ — i i — if — I 


BY MEANS OF — 
FIRST LASER 
DIODE 

COUNTING 
CLOCK 

SECON 


w 

D 0 


Jiuinimuui 

r FSET 


[uiiuinnnnnnniuuiniuuiniui 


wnimr 


iiuuininium 



VALUE = 5 



FIG. 6 



VI 

CLOCK 

FIRST VIDEO DATA. 

SYNCHRONIZED 
WITH VIDEO CLOCK' 

SECONO VIDEO DATA. 
SYNCHRONIZED WITH 
VIDEO CLOCK 

SYNC SIGNAL BY 
MEANS OF FIRST ■ 
LASER DIODE 



VIDEO CLOCK 
SYNCHRONIZED WITH 
SYNC SIGNAL BY _ 
MEANS OF FIRST 

LASER DIODE 



- jinjuuTjinnnnnr 



FIRST VIDEO DATA 
SYNCHRONIZED WITH" 
COMPENSATED VIDEO 
CLOCK 



SECOND VIDEO DATA 
SYNCHRONIZED WITH 
RE-COMPENSATED 
VIDEO CLOCK 



I 



I 



l 



I 



I 



l 



f FIRST FIRST FIRST FIRST FIRST FIRST FIRST FIRST FIRST FIRST F 
VIOEO I VIDEO I VIDEO I VIOEO I VIOEO I VIDEO I VIDEO I VIDEO I VIDEO I VIDEO I V 
ATA (OttATA (DpATA (2)pATA (3)pATA (4pATA (5)pATA (6)|DATA (7pATA (8)|3ATA (9)pA' 

I I I I I I I I I I I 



IRST 
VIDEO 
3ATAQO 



I 



I 



I 



SECOND 
VIOEO 



SECOND 
VIDEO 



DATA (Q)PATA (IPATA (2)PATA 



SECOND 
VIDEO 



SECOND 
VIDEO 



NO I SECOND I SE 
;o I VIDEO I V 
OfcATA (4)bA- 



SECOND 
VIDEO 



SECOND 
VIDEO 



SECOND 
VIDEO 



SECOND 
VIDEO 



TA (5t)ATA (6)bATA (7I3ATA (8)PATA (9t)ATA( 10) 



SECOND 
VIDEO 



SECOND 
VIOEO 



I 



I 



FIRST 
VIOEO 
DATA (OfcATA 



FIRST 
VIDEO 
(1 



I 



I 



I 



I 



FIRST 
V I DEO 

;data ' 



FIRST FIRST 
VIDEO [VIDEO 
(2fcATA (3PATA ' 



FIRST FIRST FIRST 
I V I DEO VIDEO I VIDEO 
■ IPATA (4PATA (53PATA ' 



TTRSl^ FIRST FIRST 
L VIDEO VIDEO I VIDEO 
(6t>ATA (73PATA J8JDATA (9t>ATA( 



FIRST 
VIOEO 
10 



SECOND 
VIDEO 
DATA ' 




SECOND SECOND SECOND SECOND SECOND SECOND SECOND SECOND SECOND 
VIDEO VIDEO VIDEO VIDEO VIDEO VIDEO VIDEO VIDEO VIDEO 
(OfcATA (DPATA (2jDATA (3)PATA (4)PATA (5|)ATA (6JDATA (7)PATA (8X3ATA (9) 



SECOND OFFSET 

VALUE =5 FIRST OFFSET 
VALUE = 3 



FIG. 7 




FIG. 8 



ON /OFF OF 
FIRST LASER 
DIODE 



ON/OFF OF 
SECOND LASER- 
DIODE 



SYNC SIGNAL BY 
MEANS OF FIRST 
LASER DIOOE 



SYNC SIGNAL BY 
MEANS OF SECOND - 
LASER DIODE 



SYNC . 
SIGNAL 



VIDEO DATA PERIOD 



l- 



FIRST SYNC 
SIGNAL DETECTION 
'SENSOR PERIOD 



l— — 
FIRST SENSOR 
DETECTION 
PERIOD, 



ToT tuuuuinnniu 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



SECOND SYNC 
IGNAL DETECTION 
SENSOR PERIOD i 



SECOND SENSOR 
DETECTION 
PERIOD 



I l 



[uiiuiiuii™ 



(1-D-TH OFFSET 
VALUE = 14 



(1-2J-TH 0 



FFSET 



VALUE = 10 



FIG. 9A 



ON /OFF OF 
FIRST LASER 
DIOOE 



ON/OFF OF 
SECOND LASER 
DIODE 



SYNC SIGNAL BY 
MEANS OF FIRST 
LASER DIODE 



SYNC SIGNAL BY 
MEANS OF SECOND- 
LASER DIODE 



FIRST 
SYNC SIGNAL" 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



COUNTING 
CLOCK 



FIRST SYNC 
IGNAL DETECTION 
SENSOR PERIOD 



i 



IRST SENSOR 
DETECTION 
PERIOD 



VIOEO DATA PERIOD 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



SECOND SYNC 
IGNAL DETECTION 
SENSOR PERIOD 



SECOND SENSOR 
DETECTION 
PERIOD 



mn 



(1-D-TH OFFSET VALUE = 525 



FIG. 9B 



ON/OFF OF 
FIRST LASER 
DIODE 



ON/OFF OF 
SECOND LASER- 
DIODE 



SYNC SIGNAL BY 
MEANS OF FIRST- 
LASER DIODE 



SYNC SIGNAL BY 
MEANS OF SECOND- 
LASER DIODE 



SECOND 
SYNC SIGNAL" 



COUNTING 
CLOCK 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



FIRST SYNC 
GNAL DETECTION 
SENSOR PERIOD 



FIRST SENSOR 
DETECTION 
, PERIOD 



SECOND SYNC i 
GNAL DETECTION 

SENSOR PERIOD i 
i 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



VIDEO DATA PERIOD 



SECOND SENSOR 
DETECTION 



PERIOD 



l I 
l l 
l I 
I I 
l I 
l I 



(1-2)-TH OFFSET VALUE = 529 



FIG. 10 



VI 

CLOCK 

SYNC SIGNAL 
BY MEANS OF- 
FIRST LASER 
DIODE 



oeo jiiinjir • ■ • i^^Lnn_ 



VIDEO DATA PERIOD 



liuuiiiiiiiiim 



COUNTING 
CLOCK 



SECOND OFFSET 
VALUE = 5 



FIG. 11 



video clock ^jwiTLnjuLnLn^ 

■ i i i i i i i i i i i 



FIRST VIOEO DATA 
SYNCHRONIZED WITH 
VIDEO CLOCK 

SECOND VIDEO DATA 
SYNCHRONIZED WITH 
VIDEO CLOCK 



SYNC SIGNAL BY 
MEANS OF FIRST 
LASER DIODE 



VIDEO CLOCK 
SYNCHRONIZED WITH 
SYNC SIGNAL BY _ 
MEANS OF FIRST 

LASER DIODE 



FIRST VIDEO DATA 
SYNCHRONIZED WITH" 
COMPENSATED VIDEO. 
CLOCK 



I 



I FIRST FTR5T f^rSY fTR5T PirSY f^ihST e\P£t f^irSY firsY fIrSY P 

I VIDEO I VIOEO I VIDEO I VIOEO I VIDEO I VIDEO I VIDEO I VIDEO I VIDEO I VIDEO I V 
DATA (QIC ATA (1t)ATA (2 PAT A QjpATA (4PATA (5PATA (6 PAT A (713 ATA (8 PAT A OlpAl 



TrSTI 
VIDEO 

IATA(IQ» 





1 1 
1 1 


1 
1 


















SECOND 1 SECOND 
VIDEO 1 VIOEO 
DATA (0t>ATA (1) 


SECOND 
VIDEO 
DATA (2) 


SECOND 
VIDEO 
DATA (3) 


SECOND 
VIOEO 
DATA (4) 


SECOND 
VIDEO 
DATA (5) 


SECOND 
VIDEO 
DATA (6) 


SECOND 
VIOEO 
DATA (7) 


SECOND 
VIDEO 
DATA (8) 


SECOND 
VIDEO 
DATA (9) 


SECOND 
VIDEO 
DATAOOJ 





RE-COMPENSATED 
VIDEO CLOCK 



I 



I 



I 



I 



I 



FIRST 
VIOEO, 
DATA (0 DATA 



FIRST 
VIDEO 
ii 



FIRST 
VIOEO 
DATA (2; 



FIRST 
VIDEO „ 
[DATA (3 DATA 



FIRST 
VIDEO 
11 



FIRST 
VIDEO 
DATA (5 



FIRST 
VIDEO „ 
DATA (6 jDATA 



FIRST 
VIDEO 
(7 



FIRST 
VIDEO 
DATA (8 



FIRST 
VIOEO 
DATA (9 



FIRST 
VIOEO 
DATA( 10 



SECOND VIDEO DATA j i 
SYNCHR0NI7FD WITH i I 


SECONO 
VIDEO 
DATA (0) 


SECOND 
VIDEO 
DATA (1) 


SECOND 
VIOEO 
DATA (2) 


SECOND 
VIDEO 
DATA (3) 


SECOND 
VIDEO 
DATA (4) 


SECOND 
VIOEO 
DATA (5) 


SECOND 
VIDEO 
DATA (6) 


SECOND 
VIDEO 
DATA (7) 


SECOND 
VIDEO 
DATA (8] 


SECOND 
VIOEO 
DATA (9) 





SECOND OFFSET 
VALUE = 5 




FIRST OFFSET 
VALUE = 4 



FIG. 12 



( START ) 



S420- 



S430^ 



S440^ 







EMIT LIGHT FROM LASER DIODE | 






GENERATE SYNC SIGNAL BY 
EMITTED LIGHT 






CALCULATE FIRST AND SECOND 
OFFSET VALUES BY SYNC SIGNAL 






COMPENSATE FOR VIDEO DATA BY 
FIRST AND SECOND OFFSET VALUE 



S450^ 



CONTROL LASER DIODE BY 
GENERATING CONTROL SIGNAL 
BY COMPENSATED VIDEO DATA 



